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ABSTRACT

There is evidence that the woodcock harvest and the number of

participating hunters have increased substantially since 1964, with

the U.S. harvest in 1970-71 exceeding 1.3 million birds. Information

on the current status and population trend of the American woodcock

is provided by annual singing-ground surveys over much of the species'

breeding range, and by wing-collection surveys in the eastern United

States. The 1972 singing-ground survey showed breeding population

index increases of 1.6 percent in the Atlantic Region, 3.7 percent

in the Central Region, and 2.7 percent rangewide. These indexes are

based upon 813 comparable, randomly selected survey routes--4 percent

fewer than the record 848 routes in 1971.

The wing- collection survey for the 1971-72 season suggested the

greatest 1-year change in productivity in the history of the survey

—

a 27 percent decline; this followed a substantial increase of 25

percent the preceding year. Both daily bag per hunter and the aver-

age season bag decreased slightly.

Woodcock research is increasing, with present emphasis on more

banding on breeding grounds. Limited band recoveries to date suggest

little interchange between Atlantic Region and Central Region breeding

populations

.
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THE STATUS OF AMERICAN WOODCOCK - 1972

INTRODUCTION

The American woodcock (Philohela minor) has become a popular game
bird with increasing numbers of hunters over a wider portion of its

range during the past decade. The species still rates well below
waterfowl on the migratory game bird list, but the woodcock-to-waterfowl
harvest ratio has narrowed to 1:3, or less, in several northern States.
Although State harvest surveys and the Bureau's waterfowl hunter mail
survey show considerable variations in annual woodcock harvests, the
general trend is upward. Thus, the species has advanced from a "spe-
cialty" game bird highly regarded by a few hunters to a broader based
source of recreation.

In the United States, no suitable sampling frame exists upon which
to conduct an annual woodcock harvest survey such as is undertaken for
waterfowl. Since 1964, the Bureau's waterfowl hunter questionnaire
survey has provided data on the numbers of woodcock harvested by water-
fowl hunters (MacDonald and Martin, 1971) . Comparisons are made in
table 1 of the number and rate of increase of (1) waterfowl hunters,
(2) waterfowl hunters who hunted woodcock, and (3) woodcock harvested
by waterfowl hunters, by woodcock reference areas of the United States
(fig. 1) . However, the waterfowl hunter survey samples only 10 per-
cent of all licensed hunters. The only measure of the woodcock harvest
by the remaining 90 percent is in those States which conduct game har-
vest questionnaire surveys which include a question about the number of
woodcock harvested. Data from the few such surveys cannot be combined
because of sampling and procedural differences.

A comparison of woodcock data from reliable surveys in two repre-
sentative States, Michigan and New York, with those from the Bureau
waterfowl hunter questionnaire survey in the same States indicates
that harvest estimates from the latter survey averaged about 45 percent
of the harvests indicated by State surveys (table 2). Thus, it appears
that doubling the woodcock reported bagged by waterfowl hunters pro-
vides a conservative estimate of the total U.S. harvest. The resulting
figure of 1.3 million woodcock harvested in the 1970-71 season represents
an increase of approximately 50 percent over a 5-year period. This is

a crude estimate at best. But it provides some idea of the utilization
of the resource.
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In Canada, all migratory game bird hunters are required to obtain
Federal permits. Thus, in recent years, woodcock harvests in Canada

have been monitored better than has been possible for those in the

United States. The Canadian surveys indicate that the woodcock har-
vest increased from about 90,000 in 1967 to 100,000 in 1968, and to

116,000 in 1969. The harvest declined to 98,000 in 1970 when the New
Brunswick season was closed and hunting was curtailed in other areas

because high levels of DDT metabolites were detected in a preseason
sample of woodcock (Benson, 1968, 1969, 1970, 1971).

The above figures suggest that the continental woodcock harvest
currently approaches 1.5 million birds annually—and is increasing.

Relatively little woodcock research has been accomplished, and much
needs to be learned of its potential for meeting further recreational
demands

.

Two annual surveys presently comprise the basis for the estab-

lishment of woodcock hunting regulations : (1) A singing-ground survey

provides an index of the post-migration breeding population; and (2) a

wing-collection survey provides data on relative reproductive success

of the species the previous breeding season, and changes in size and

distribution of the harvest by survey participants.

The collection and analysis of data have steadily improved in

both surveys. Although they are imperfect, these surveys produce the

best information currently available for managing woodcock. This

report presents data from the 1972 singing-ground survey, the 1971-72

wing- collection survey, and additional information accumulated since
publication of the 1971 woodcock status report (Clark, 1972)

.

SINGING-GROUND SURVEY

Procedures

The singing-ground survey, which enumerates singing males heard
along predetermined routes (table 3) , is used as an index to the size

of the breeding population. Analysis of these and other data from

intensive research on the breeding grounds should increase our ability

to relate singing-ground survey results to actual breeding populations,

At present, the index is our sole measure of the woodcock breeding
population.



Between 1964 and 1970, the basis of the survey gradually changed
from routes selectively located in woodcock habitat of average or
better quality (management routes) to randomly located routes covering
habitat of all levels of quality (Clark, 1970) . Because the conversion
from management routes to random routes was 90 percent complete in 1969,

the 1970 survey provided comparable random sample data for 2 consecu-
tive years from most of the woodcock's breeding range. Beginning in

1970, comparable breeding population indexes for the breeding range of
the woodcock are based entirely upon random routes.

The 1972 indexes are based on 813 comparable routes, 4 percent
fewer than the high of 848 in 1971. In computing the indexes, data
from each State were weighted according to the State's proportion of

the total land area (inland water area excluded) in the region or in

the range of the species (table 4)

.

On some routes, no singing males were heard at any of the 10 stops,

Routes showing "0" results for 2 consecutive years under comparable
circumstances are placed on the "Constant 0" list. They are included
in the number of comparable routes, but are not field-checked annually;
they will be checked at 5-year intervals to determine if woodcock are

present.

Because the group of routes paired with comparable routes the pre-
ceding year to determine percent change is not necessarily the same
group paired with comparable routes the subsequent year, it is illog-

ical to graphically depict numbers of singing birds heard per route.

Also, the conversion to random routes, which usually averaged fewer
birds than management routes, precludes portraying the annual average
number of birds per route. Therefore, the number of woodcock heard
per comparable route, as shown in figure 2, was calculated as follows:

1. Determine the percent difference in number of woodcock
heard per comparable route between the 1969 and the

1970 surveys.

2. Apply that percentage to the 1970 (base year) average
number of woodcock heard per comparable route to obtain

an adjusted figure for 1969.

3. Apply the percent difference between 1968 and 1969 (as

shown in the 1969 report) to the adjusted 1969 figure

to obtain an adjusted figure for 1968.
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Do the same for each year, working back to the beginning
of the index period, then forward to the end of the period.

Graph the adjusted figures for the index years, rather
than the figures actually recorded each of these years.

Res ul ts

The 1972 survey showed a 1.59 percent increase from 1971 in the
number of woodcock heard per comparable route in the Atlantic Region,
and 3.67 percent in the Central Region. When the data were weighted
on a rangewide basis, the index showed an increase of 2.73 percent.
Following is a summary of the annual changes for the past 8 years

,

based on data weighted regionally and rangewide.

Percent Change from Previous Year
Year



Response to the wing- collection survey has been generally good
since its inception in 1959. Annual wing submissions have ranged from
8,786 the first year to 19,165 in the 1971-72 season, averaging 14,463
annually for the 13-year period.

Procedures

The procedures for collecting and processing wings, and analyzing
data, were the same as for the 1968-69 season (Clark, 19 70).

Because we lack a uniform method for sampling woodcock hunters

,

it is necessary to use several sources of names and addresses in assem-
bling a mailing list for prospective participants in the wing-collection
survey. To facilitate data analysis, each source is given a code number
as follows

:

Code 1 - Previous years' Code 1, 2, 4, 7, and 8 hunters
who submitted wings

.

Code 2 - Waterfowl mail survey hunters who reported
hunting woodcock.

Code 4 - Hunters who ask to participate or are proposed
by a fellow hunter.

Code 7 - Hunters who appear on both Code 1 and Code 9 lists.

Code 8 - Previous years' Code 9 hunters who submitted wings.

Code 9 - Hunters on a list provided by a State from its
harvest survey (except in New Jersey, where list
was from woodcock hunting stamp purchasers)

.

The distribution of contacts by States is shown in table 5. A
total of 8,593 hunters was contacted in the 1971-72 woodcock survey,
10 percent more than the previous high of 7,800 in 1969-70. To improve
the distribution of the wing sample, more hunters in mid-latitude and
southern States have been contacted in recent years (table 6) . Adequate
samples are readily available from most northern States.



Hunters who cooperated in previous years (Code 1) submitted the
most wings and were the sole source of comparable data. Lists of
hunters' names and addresses obtained from State harvest surveys (Code 9)

probably produce the least biased samples within each State; however,
procedural variations between States introduce additional biases. Also,
many States either have no harvest survey or do not inquire about wood-
cock in their questionnaires. Code 4 names added annually at the request
of survey participants or their friends are few. The list of woodcock
hunters from the Bureau's waterfowl mail survey (Code 2) is the largest
source of names, but the number of wings submitted per contact is very
low. A significant bias in this source is the large State-to-State
variation in the ratio of waterfowl hunters to total hunters . For
example, both Louisiana and Pennsylvania are important woodcock harvest
States. However, only one Pennsylvania hunter in 20 purchases a duck
stamp; in Louisiana, one-third of all hunters purchase duck stamps.
Obviously, precise analysis of a survey sample originating from such
varied sources is impossible. However, major changes in woodcock pro-
ductivity and harvest rates probably can be detected.

Results

The number of wings received increased from 18,385 in 1970-71 to

19,165 in 1971-72. Wing totals vary slightly between different tables
in this report because incomplete information necessitated excluding a

few wings from some tabulations.

Table 7 shows a listing by States of the number of cooperators

,

envelopes, and wings received for the past three hunting seasons.
Numbers of envelopes are shown because each envelope represents 1 day's

hunt by one hunter, and consequently is the bag per successful day.

Comparison of sample source.—Table 8 shows the response rate and
wings contributed by hunters in the three principal categories . Code 1

and Code 9 data overlap slightly because both include Code 7 data.
Except for the steady decline in Code 2 response rate, weighted aver-
ages from 1971-72 in this comparison were similar to those from the
preceding three seasons, as indicated in the following summary:



Cie 1 Code 2 Code 9

Percent response



season (table 11) . Considerable variation occurs in immature-adult

female ratios between different harvest areas (States or Provinces),

and between different years for the same harvest areas. These vari-

ations are probably caused by differences in hunting season dates,

weather conditions, hunting season restrictions imposed by emergency
situations (such as fire hazard) , and possibly differential migration
coupled with differential vulnerability to hunting among sex and/or
age groups. However, prior to the 19 70-71 season, the annual change

in age ratios was small when rangewide data were weighted and com-

bined (fig. 3). The greatest fluctuations to date occurred in the

last 2 years—a 25.0 percent increase in 1970-71 followed by a 26.9

percent decline in 1971-72 (table 12)

.

The cause of the unusual fluctuations in age ratio has not been
determined. Adverse weather when chicks are most vulnerable shortly
after hatching may be a factor. Examination of climatological data
for May (when most woodcock hatch) in States having the greatest
density of breeding woodcock shows that average temperatures were
above normal in 1970 and below normal in 1971 (U.S. Dept. of Commerce.

1970 and 1971):

1970 1971

(25.0% increase
in age ratio)

ATLANTIC REGION (25 weather divisions)

Average departure from normal +1.12°

Temperature range -1.4° to +3.1°

Number divisions above normal 22

Number divisions normal 1

Number divisions below normal 2**

CENTRAL REGION (25 weather divisions)

Average departure from normal +0.62°

Temperature range -3.4° to +3.2°

Number divisions above normal 17

Number divisions normal

Number divisions below normal 8***

*Coastal Maine and New York's St. Lawrence valley
**Northern Maine and northwestern Vermont

***Northern Minnesota, northern Wisconsin, and Michigan's Upper Peninsula

10

(26.9% decrease
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Although data from only 2 years surely do not establish positive
correlation between spring temperatures and woodcock productivity,
they suggest that this and other weather factors merit closer scrutiny.

When age ratios are graphically depicted, using annual percent
change with 1969-70 as the base year, the 1970-71 age ratio is highest,
while the 1971-72 figure is the lowest.

Variation in the productivity index due to differences in hunters
sampled has been eliminated by using only data from comparable hunters
Chunters participating in the survey both years) in computing the
change in weighted index.

Hunter success index .—Trends in the woodcock daily and seasonal
harvest have been appraised by determining annual percent change in

the number of wings submitted by hunters who participated in the survey
for 2 consecutive years (table 13) . Average daily harvests have
changed little from year to year. The trend was downward from 1963
to 1966, upward from 1966 to 1968, and down slightly since 1968.

Seasonal harvest has shown slightly greater annual percent changes
than daily harvest. The apparent upward trend through 1970-71 (fig. 3)

is misleading because the substantial increases in 1964-65 and 1967-68
probably resulted from greater hunting opportunity. Hunting was cur-

tailed by hazardous fire conditions in the Northeast in 1963. The
return to normal in 1964 resulted in the much higher seasonal harvest-
per-hunter. The increased harvest in 1967-68 may be attributed to an
increase in season length from 50 to 65 days. When sharp increases
in 1964-65 and 1967-68 are discounted, the trend is almost steadily
downward

.

The composition of the wing collection by daily bag size was

examined for the three past seasons; however, little variation between
seasons was evident.



Greater variations were evident in regional summaries of the data
(table 14) . However, annual variations were small when samples totaled
over 1,000 hunts.

Hunter success, along with other factors, needs further study
before hunting pressure can be equated with woodcock population trends.

A correlation may be revealed by information obtained through a uniform
sampling frame such as the proposed Federal migratory upland game bird
hunting permit, and from accumulating banding data.

Regional analysis of wing-collection data

Sex and age ratios .—An investigation of factors affecting produc-
tivity and hunter success was initiated in 19 70. Since differential
migration by sex-age groups in correlation with the timing of hunting
seasons would materially influence the productivity index, the first
step was an analysis of regional sex and age ratios by time periods.

Recent band recovery data suggest less intermingling of woodcock
between the Central and Atlantic Regions than was formerly supposed.
Thus, data from the two regions were analyzed separately. Within each

region, three subunits were established (fig. 1). The criteria used
in selecting these were:

1. Northern sub unit—States having relatively high density
woodcock breeding populations and harvests with a high
proportion of locally reared birds.

2. Middle subunit—States having moderate to low density
breeding populations and harvests consisting primarily
of migrant woodcock.

3. Southern subunit—States having very low breeding popu-
lation densities and harvests consisting almost entirely
of wintering and migrant woodcock.

Naturally, there is overlapping of characteristics between these sub-
regions, because State boundaries, though best, do not accurately
delineate the criteria described.

The woodcock harvest, as represented by the wing collection, was
divided into 10-day periods for regional comparisons. These minor
periods were grouped into three major periods for each subregion.
Grouping dates were selected that placed approximately 50 percent of

the wings in the middle period and 25 percent each in the first and

13



third periods. If seasonal trends in sex or age ratios occur, the broad
separation between early and late season should make them more apparent.

Data for the 1968-69 through 19 71-72 seasons are summarized for the

Central Region in table 15, and for the Atlantic Region in table 16.

Extension of the season framework through February (February 15 in 1971

and February 28 in 1972) shifted the median harvest period to a later

time in southern subregions the 2 latest years.

In view of the effect of weather on timing of migration, and sub-

sequently the availability of woodcock for harvest, conclusive results

cannot be expected from only 4 years' data. Inconsistencies will be

noted in sex and age ratios in the tables. However, we believe that

accumulated data may eventually reveal enlightening trends

.

Timing of harvest .—Distribution of the harvest as shown by 10-day

wing-collection periods provides some insight into timing of the fall

migration. Inasmuch as substantial numbers of woodcock are produced in

Canada, the harvest in even the northern States includes some migrants.

It is possible, however, to encompass the period of greatest abundance

of woodcock for a particular State within a season length of 65 days.

In those few States where the most advantageous hunting season for

resident game birds is the prime consideration in determining the open-

ing date of the woodcock season, the period of greatest woodcock abun-

dance may be missed in many, if not most, years. A north-to-south

distribution of the 1968-69 through 1971-72 harvests is shown for the

Central Region (table 17) and Atlantic Region (table 18) . Larger
samples are needed for some States, but the tables indicate the chro-

nology of fall migration as reflected by the harvest.

No adjustment was made in either table for periods in which the

beginning or end of the season occurred, and which encompassed less

than 10 days of hunting. Heavier hunting pressure on the opening day

or first weekend may partially compensate for a shortened period at

the beginning of the season. However, concentration of hunting effort

and harvest in the forepart of the season probably is not as great for

woodcock as for some game birds.

The wing-collection survey data were summarized by 7-day periods

as well as by 10-day periods. Distribution of the harvest by 7-day

periods beginning with the opening date in each State provides better

information on the timing of harvests in individual States (tables 19

and 20) . The shorter period makes regional pooling of data more diffi-

cult because it magnifies problems of State-to-State variation in

opening dates. However, it eliminates the variation in hunting oppor-

tunity associated with 10-day periods where the first period may con-

tain from 1 to 10 days, and some periods may include two weekends.

The effect of weekend hunting varies materially, depending upon whether

or not Sunday hunting is permitted.

14



The woodcock hunting season in some northern States may be curtailed
by weather conditions or conflicts with the deer hunting season when use
of bird dogs may be undesirable. However, hunters in most of those States
still enjoy good woodcock harvests.

Data in tables 19 and 20 suggest that some States could benefit from
earlier or later seasons than those selected in 1969-70, 1970-71, and
1971-72. Although results may be biased by inadequate sample size, unduly
high percentages of the total season's harvest in the first 2 weeks sug-
gest that an earlier season might be desirable. In contrast, the concen-
tration of the harvest towards the end of the season suggests the need for
a later season. States having small samples in the survey may profit by
examining data from other States in their same general latitude.

Figures 4 and 5 show correlation between the advent of freezing tem-
peratures and progress of migration. Average dates of the first killing
frost, a reflection of freeze temperature frequency (fig. 4) , show irreg-
ular patterns due to the influence of elevation and nearby large bodies
of water. The average duration of snow cover, as reflected by mean annual
snowfall (fig. 5), shows patterns which relate to timing of harvests shown
in tables 15 and 16.

SUMMARY OF RESEARCH ACTIVITIES

Emphasis on woodcock research has now shifted to breeding ground
banding and to the exploration of specific problems. Federally funded
woodcock projects in progress during the fiscal year ending June 30, 1972,
are listed in table 21. Banding is a particularly pressirg need, and
pilot banding projects have begun in several States and Provinces. Since
several newly developed techniques are involved, additional training ses-
sions are needed before a comprehensive banding program can be implemented.
Many different organizations at the Federal and State-Provincial level are
involved. While this somewhat complicates coordination of plans for train-
ing, it will increase the output of banded woodcock for the limited funds

and manpower that each organization can allot to this species. Expansion
of banding effort in the 11-year period, 1961-71, is reflected in table 22.

The increase, particularly evident in preseason banding, is graphically
shown in figure 6

.

Comparisons of recovery locations of woodcock banded in the Atlantic
Region with those banded in the Central Region (table 23 and fig. 7) add
to existing evidence that, except for the shearing effect of the Atlantic
coastline, principal woodcock migration routes have north-south orienta-
tion. Interspersion on the wintering grounds of birds reared in Atlantic
and Central Regions is suggested by recoveries of winter-banded birds in
the northern parts of both regions. However, 85 percent of the recoveries
from winter-banded woodcock were in the region of banding.

15
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Figure 7.—Recoveries of woodcock banded on breeding grounds north of UOth parallel and

in West Virginia (excluding birds recovered in degree block of banding or in

contiguous degree block but including all years and all "How Obtained" codes)
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Few woodcock banded in the northern part of one region have been
recovered in the northern part of the other. Except for an indirect
recovery in New Hampshire of a woodcock banded in Indiana, and a direct

recovery in Pennsylvania of a bird banded in Michigan, lateral movement
has been limited to border area banding. These recoveries demonstrate
a minor problem in vising State and Province boundaries to delineate

regions. Lack of interchange between breeding grounds suggests strong
fidelity to natal areas and fairly distinct Atlantic and Central breed-

ing populations

.
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Table 3.—Woodcock breeding population indexes as indicated by singing-ground
surveys in 1971 and 1972 (random routes only)



Table 4.—Computation of woodcock singing-ground survey weighting factors

Survey Area*



Table 5.—Distribution of contacts and response rate in 1971-72 woodcock wing-
collection survey (including Code 4 contacts added during season)

State of

residence

Packets mailed by Total
contact code* Packets hunters

1 2 4 7 8 9 returned contacted
8 96 — — 6 36 3

5 15 1 —
129 176 8 —
10 73 3 — — — 1

2 — —
2 85 2 1 1 17 1

21 80 17 — 18 108 9

12 89 1 — 2

23 89 5 — 1 2

1 15 1 —
72 — — — — 2

4 27 — — —
34 312 7 — — — 4

163 85 12 7 89 490 10

30 174 5 1 9 177 5

140 249 9 — — — ' —
153 245 24 1 49 505 12

32 159 9 — — 61 2

10 83 3 — — 198 16

8 62 3 — 1 3 —
55 174 10 1 — 8 2

177 169 23 — 43 — 4

161 100 19 — — 477 12

18 97 8 -- 12 16 2

75 241 3 — — 2 4

2 30 — — — 5

151 288 22 — — — 3

19 49 3 7 — 124 3

16 78 4 1 — 23 2

16 22 — — — 23

8 46 3 — — 16 2

39 60 2 2 — 49 1

23 78 4 — 5 84 3

19 40 2 — 7 142 4

151 225 29 -- 36 -- 4

1,715 3,885 242 21 276 2,567 113 8,593

Total
wings
received**

Wings
per

contact
Ala.
Ark.
Conn.

Del.

D.C.

Fla.

Ga.

111.

Ind.

Iowa

Kans .

Ky.

La.

Maine
Md.

Mass.
Mich.
Minn.
Miss.
Mo.

N.H.

N.J.

N.Y.

N.C.

Ohio

Okla.

Pa.

R.I.

S.C.

Tenn.

Tex.

Vt.

Va.

W. Va.

Wis.
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Table 6.—Changes in regional distribution of hunter contacts, 1968-69
to 1971-72
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Table 15.—Summary of sex and age ratios in woodcock wing collection by

periods - Central Region



Table 16.—Summary of sex and age ratios in woodcock wing collection by
periods - Atlantic Region
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As the Nation's principal conservation agency, the Department

of the Interior has basic responsibilities for water, fish, wildlife,

mineral, land, park, and recreational resources. Indian and Ter-

ritorial affairs are other major concerns of this department of

natural resources.

The Department works to assure the wisest choice in managing

all our resources so that each shall make its full contribution to

a better United States now and in the future.
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